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Fig.1 Recent stratigraphic assessment in the vicinity of the Blue Lake(Hill and Lawson)

EKBEIGEH RN, fRAHE R
RRTRE HIARER (SFO) =Rk, BET LY
ERBEEKBEHE ERIE Y 500~18 000d, 2 RN R
SRNERKEKERBRELFRBHEE, @D
56 K W AG 24 TTOK R 147, B0 B KB K iR e, ROl
ARAZKEMBHRBEKERMAE ~EHAR
ERAEM, %100 BEHTIKE R HEK, 2 E A
Xt 5 # K B A & R LT 6N & E Ay 3 EL,

Joanne %558 3 K M 3% 3 T ¥R 8K HB R K A K K
B A TERESRYESKBRHERIG, 8L
Y ULIE AR B L R A TT RE M R AIE & TR R,
EREAGT,. QAT RMBE, EFEKAKESK
BRBOTTRERNY, MEMKFEERGKE
BAKFRRE, BRUBFREFENZBILEDH
EBEE B s, MM 8B HIE F0. 001mg/L, 3%
Mt K P B2 % & F K AKKEIRAE 0. 01me/1,
WH KB EEEKET R ER ;BT RS,



328 FEHER

2010 4

FERAREE BATHEKPAIES . BXESRE
BRA R KB, BR R E T BB, % wK
145 B9 FH ¥R BE 0. 005mg /L FIIR 7 A BEK AR 1 i
KEHY  RHZAKESKENKIKRERNHERE
HHELEBERKETKERFEBMN, ERZ
K T AK AR RS KPR AR ek A Y AT
WK PR REARK, RAGKE S KEXM Y E
HACRERHE ; §KE MK P8 BH LR, T
BFERAFE . ZRHESKEPEERT KRS
LR, 1R T B &l ot A W R R P P R,
5 #b Joanne Vanderzalm B X BEHY T HF1E
(B . EF . REB MIELKBEERBILHHEST T
A #7U%), Mount Gambier IR T Bt K # A HNBA
BEKBEEN R IK A KSR G F , BB g S i
TRERSFe M ERNRBEMERABRYMALER
FHAL AP A TR BB AR S KB REE
#Y. 2R ALV ERNE, FREE. AF
EA AWK ERREEKEGERFANE, BHER
WA A 535 R A R R AR U R B LIE
£ . MK F| T Peter Dillon % A\ % FASR (& 7K E ik
¥ FF ¥ Aquifer Recharge Recovery) & AR LAl 3L B ¥
FRUMXEEAREBRKAKESXKERTEKA
KU, A F T A9 Paul Pavelic 4 AR FIASR HAR L
Ab IS A9 IR T IS K B AR R UK B KA & KR 1T
TAERAREEEGEHEKTXZHRARTR, AH
A% 0 B AR A A8 R EOR 2 ] MK R o
B <3NTU, ¥ & <10mg/L fipH<7. 207, c R
CSIRO ¥E Parafield Gardens #47 T 3%  Fi /K [7] #
BKA RS &KBE K KEKHYRERR, R
MK E, FUTiER. 25 E w8, A H ASR
M ASTR (& /K B i f£ 8 # 7F & Aquifer Recharge
Transfer Revovery) KRB BB R KA KEEKE,
EELRARE, FRFLEAESENKHREK.
CSIRO FT—#HE&HTTHRBENAREZXEER
2 AEERKHITREHKRRBRAR™, EHL
BEERKDEEKSERSUE, 52HFEER
PE TR A A E AR BKA K. Andrew L 5
A3t ASR AT K B BK A KE & KB R BRI
WBHTTs FHAERR, AN KB WASR Bk
HXREAEZRFHAAEMNKZEYYERERUL
MARMEKEREHENL W, 0 EHHE 25m
PKRE FEEmERREBEBRARLT HELD,
BREMT, G LH EKEER35+L6)g ) CaCOs,
(50+10)g iy FeS,; &K FI A, BB T HBRM R
FKEERDTF0.005%, B EMISEHO.2%. F

KEEEILEEMEHR, FKEPRXENACO, B5E
WK op A B A ML A0 B AL A AT, X K R
HEKARMOER, ERPLEHMEANE.

WER,WREENFRAFZAREENRRER
e, HE B T WETRE 65 RS B4 oK [B] 0 B BB A VA P
&2 AR R 00 FE 0, 48 0 S 2 B DR B9 R AT RO B BF
K. EAF/DMFLBER, KEHN B ZEEABRER
PfE = (B IE 910~ 3 190m)#EFT T B K iy = i
B OEREES. BER FEEMREESD.B
B KRB NRRERE, B AT, B
BERBABSKEMHMAEENRIZRIEREM
FRERRABSKEREARKEEEIFEEE
BT

4 FEHENAKEERMEEEKERHF
g7 DMl RO |

N RERNRABSKERGHTEEKX F
SXKNBEX FAEFR, KEFOFFR R
SEH FAEEAMAKEEEEK BEHELEY
KERTHBMRE WA TKBEEHEEEZNT
ECEEKKR—BEBREEHARBEESKER
ST KRR AL, K, B KK R #
FXEEHRKBEANKEIBEHFEEHEAEBESK
BEHAEBEK FERRETRKEIRFLHELE
MAFEZRTBHAEBEKAR, KEHELERBE
BEH. ARRROLAEENT .

(1) EEMAKBRRKRELRERSEYHIR
s

(2) BEEW/KMEIFREE ML #E;

Q) EAMAPREABRIERBEFEKE
P el spex 2Rz

(4) B mKELEHEERBREE S KB
Xt 3 R KR K GLF &K B A R B

G) EAMKESEHEENREBRIKER
B T 58 A0 SR 380K R B W 43 A

FETXERIK NRBIEH 12 R EE it
WHR, SEHERFEINTFE I TRTERREFL
EHKIBEEBRARE, BECK Y EARETH G
KOEEHSH FRANEEHBEHMARARBER
W EHRS AR AR BT K SR,
Tk Bt 2 75 05 P o T K PR BREL B AR , TR 5
Yo H AR T HE TS 5 X SR K i 8w R2 BE A0
THE—LHR. AHMBCEMT TEOMELEC
(B TIERBEBRERARE. E4MAFHLY



Bk E3l

FATH BHRARKEERREESKBHERIRENB 329

HRERAMFEBTKREMNE, TLOAVER. Fil
BHMC ERREREEKBEFERTER, E#ETH
HWREERKE, HiEHE 0 FRALUREFHR
HR R B AR KRR BLREHAEL,

HTFAKKERAKEGEKEBRKIERNER, B
EKREMEFHHENTKE, BRIEBOET FHER
B RFERBAMROERER FSEESKY
KARREL, Hi, MEEXKSHESKEMLT
KEEEAERBELTERAST. B4, BIW
Kb EEERRELEEKE, (UUERT KFH
CO,, R EMBRITHARIEKML, &EF
& EWMHL LR L IEHCO,,CO, IKE R, BMAE
EIKEBEH CaCO; 2, WA T Wk BR 25 e 4 L IE #9 90 TR
KR . L REBRFKFER KA B A —HREE
Mg /Ca LRI EH M T BAERITIRE, XIBE
HFNKR AT 5 B R BKE B K M pH 5
K ESEAR MEBREEK. pHEAS BFH
REMRHYBLER el A WA SR i R 4 i B BEK By K
EZL, — P REKHHERE, H— T RK-E-KH
MEER, G758 BT KE LS H EE R
BEK, WHFEMKERAKESSHIRERL
B, ERTE G RS BAKFROFEHCO, RE W
KEERMERERT E#KFCO, 5 E5bh. EF E #
KEBIRKEESERRK, BKBEER,—1
BB, AREHBEBATIRESR —EH, KT
Xt EI KSR ERE HE .

TE7R BR iR 90 A0 40 3 S B T R /K (B M 2 BUE TR R
X 7K B e 9 S S A R, )R s B RUOR B
RE#EEWARFKASERBREBNRAEBR
BT EELR, BEEE REBREHISUY

AT REEBREKEESAREKEURABRBEE

ESKEEE AR, X H S EIT R E i, X RNEE
HKEKLAEREBTUHEN SN RER
(MODFLOW I MT3D) X3 TEEHEI, HEZE
L FHBEEENF S, RKXH L Pavelic, P FI A
FEFLOW Bk {4 fMb7 ik 3647 T BEE, 1
WERAMATREKEELGKESKENEEHFM
FRFAH AL EMERE (75~100m)™), BT K&/
KM K 3 0 B L TR AR B 4K B K [ A L BA R K, &
M EENXCREERR ARG KZ BT WS
BEERURMKARMAKERERHERD, BF
R & T AR W] BE A SR XE /K R 9 %0 L B N BR R L & B
REMHKRSITRSE, & MR TR K T 4 52 7% 5
B w7 T AT R 1 S

5 & @

G Lok, ETRUKETHE ROKERS, 58
7KK BRECHESE IR OIS Bk RIS K 23 0, Bl
A FAE B AL B, KR RTE 2 M T 7K & 11T 8K
e 26 2 9 7K IR (LA SR AT T Bt 7K B M BR A
wERATARE BH (BB KAAKORAITY, ERH
BIF . BAH LA E P #HEAT L 5 B AKX K AL
KRR RRERE B9 SR SR w9 A R A R R iR, 4
FIRMKA LA RA R K TN ERSRUESR
R EKBZETBFH BRI GEF, h Frig # A 4b 2
JEH BT KB B R A K AT HEE PR B & KB
RRRET SEKIE. BEMEKEIE FEERRE
BEKER B RREKABHEEHEKENRK, HR
FIFBRETREHL—PHTR.

SE
(1] %7 5R. BTRERKEBHNBREF RO %S
KK, 2002,28:(1):13—15.
[2] %R E¥2.28 LFRRXEATFKSERABHFEDIL +
B %7K #E7K,2001,17(6) :57—61.
(3] #EW 0Ol 288 B GRETEERKITREKAA
BFLI]. AALHE K F ¥4 ,2006,27(4) : 332—336.

{41 Wang Weiping, Peter Dillon, Joanne Vanderzalm. o E—# X
FEKBHATEFHRIMI BM . R KF A, 2009:
85.

[5] NI E&¥8. 8B FEALFEREBKREFEARP
FETRBHTRL]. BEF]R,2000,74 (4):343—-352.

(6] %£%8.44%8, 79#6 REAREEERREBKISRIGE
Ty A FEEE,1997,1(2): 131—137.

(7] B&FL, ERN PELHFREBREHKEMRKFHRBERH
[M]. &R & BTk k2 H i 3E, 2003: 24.

[8] AR HEF = /3 801 K U3 R LM BN, Jr B R 187 #8

BB KAGAKHBRRFRMER]. 1992.
(9] ¥, &&E#l. FrEl XA KESERRLTRO) WRT
KERERBIEM) 1998 ,1(4): 408—412.

[10] _E#EdASHEKA. B TFKALERIM) LR 8 F &K
#t.1977,164—165.

[11] Joanne Vanderzalm,Peter Dillon, Steve Marvanek, et al. Over
100 years of drinking stormwater treated through MAR.
assessing the risks of stormwater recharge on the quality of the
Blue Lake [C]. Proceedings of ISMAR6, 2006:616—625.

{12] Turner,]. V., Alllison, et al. The water balance of a small
lake using stable isotopes and tritium [ J]. Journal of
Hydrolgy, 2005,79:199—220.

[13] Joanne Vanderzalm,Tara Schiller,et al. Impact of stormwater
recharge on Blue Lake Mount Gambier’s drinking water[C]//
PEIE AT KRB, M. RFKH LR, 2008, 22
—217.

{14] Lamontagne, S. And Herczeg, A.. Predicted trends for NO3~



330 FEAEE 2010 4

concentrations in Blue Lake, South Australia[R]. CSIRO Land Effective Groundwater Management, Feb. 15 — 19, 2009,
and Water, May 2002;225—229. Bongkok ;115—119.

[15] Vanderzalm, J.L.. Hydrogeochemical processes during [20] Andrew L. Herczeg, Karen J. Rattray, Peter J. Dilion, et al.
Aquifer Storage and Recharge (ASR) with reclaimed water in a Geochemical processes during five years of aquifer storage
carbonate aquifer[D]. PhD thesis, Finders University,2004:56 recovery[]]. Ground Water,2004,42(3):438—445.

—57. [21] XIAZE. s ey % B BUR )], K 303 R T2 3 %, 2003,

[16] Peter Dillon, Karen Barry. Domestic Scale Rainwater ASR (3):100—104.

Domonstration project status report July2003-June2005[R]. {22] XB4%.Chris GROVES, B, %. K-H-SHEERASIEN
Progress report No. 2,2005:13—14. KUEEHBEAFR— UERSHRRH AW KXY

[17] Paul Pavelic, Peter J. Dillon, Karen E. Barry et al. Water RILBHIK,2003(4):13—17.

Quality effects on clogging rates during reclaimed water ASR [23] BE.RES NBE, S UREENBEABKPERYER
in a carbonate aquifer[J]. Journal of Hydrology.2007,334:1— BB T R 4TS M K FI 4], 2007 (7):57—63.
16. [24] FKZ=80EE WHRBETREKERRRERKFITRY

[18] Rinck-Pfeiffer, Colin Pitman and Peter Dillon. Stormwater EROBETRD), WENT%,2003,8(1):171—177.

ASR and ASTR ( Aquifer Storage Transfer and Recovery) [25] Pavelic, P., Dillon P. And Robinson, N. Modelling of Well-
under investigation in Salisbury, South Austrlia [C]. Field Design and Operation for an Aquifer Storage Transfer
Prceedings of ISMAR2005, Beron, 2005: 151 —159. and Recovery(ASTR) Trial. Pro IAH XXXI Congress: “New

[19] Peter Dillon. Progress with managed aquifer recharge in Approaches to Charactering Groundwater Flow”[C]. Swets &

Australia [C]. Proceedings of International Sympsium of Zeitlinger Lisse,2005:859—862.

Cases of fracture karst aquifer recharge with
urban roofwater at home and abroad
—Reflection on the relevant issues in Jinan City

WANG Wei-ping, XU Yu, HE Mao-giang, CAO Bin
(School of Resources and Environment,University of Jinan, Jinan, Shandong 250002, China)

Abstract: Through monitoring and analyzing the water quality and quantity of the precipitation and rainwater
fallen on the roof in Jinan City, it is found that the rainwater fallen on the roof being slight contaminated
water; and that after removal the initial rainwater and pre-treatment the water on the roof can reach certain
standard to recharge fracture aquifer, which can be used for drinking water and protection of groundwater
environments. The former trace tests prove that most karst aquifer medium in north China is multiple
fracture-channels, thus, the variation of water quality brought by fast and slow flow in recharge process,
including the rock-water reaction between the karst fracture medium and the rainwater on the roof, should be
paid attention in tificial recharge under the condition of artificial recharge. The case study in Australia
illustrates that the karst fracture aquifer has different decay effects to different contaminants. Over 100
years, Mount Gambier reuses urban storm-water by discharging the water into an unconfined limestone
aquifer that recharges the Blue Lake - the city’s domestic water supply. But there is no any measurable
detriment to the water quality in the Blue Lake to date. Of course, there are still many problems need to be
studied in recharging karst fracture aquifer with rainwater fallen on the roof in Jinan.

Key words; rainwater fallen on the roof; karst fracture water; aquifer recharge;Jianan,Shandong



